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(57) It is an object of the present invention to realize 
a method and an apparatus for efficiently mass-produc- 
ing tablets of high mechanical strength, accuracy and 
quality which are so excellent in solubility and collapsi- 
bility that they can be easily taken by persons of ad- 
vanced ages and infants. 

By using a turn table (3) and endless belt means (5) 
to which a number of dies (10) are connected, a part of 
which turn table contacts with the endless belt means, 
the turn table and the endless belt means being adapted 
to relatively move with respect to each other, receptacles 
(36) are formed by pressing plastic polymer film (14) in 
mold cavities (9) of the dies (10). Moist powder supplied 
from a hopper (1 2) into filling holes (11 ) of the turn table 
(3) is pressuriz-ingly filled in the receptacles (36) by 
means of a filling and pressurizing device (20) in the re- 
gion where the turn table (3) is laid above the endless 
belt means (5). The surface of this pressurizingly-filled 
moist powder is leveled by removing the excessive pow- 
der when the endless belt means (5) is relatively moved 
with respect to the turn table (3), thus forming a tablet. 
Then, the surface of the moist powder is chamfered, the 
mass of the moist powder is treated by a dryer (29); the 
receptacles are closed by a sealing unit (33), and they 
are cut by a predetermined number by a cutting device 



(35), thereby finishing tablet products. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and ap- 
paratus for manufacturing tablets of moist powder. 

Conventionally, tablets are classified into molded 
tablets and compressed tablets. These two kinds of tab- 
lets have been manufactured by different methods. The 
molded tablets are manufactured by kneading an addi- 
tive agent such as an excipient or a binder into medical 
ingredients to form a mixture, adding a solvent such as 
water, ethanol or the like into the mixture to produce 
moist powder, and forming the moist powder to have a 
predetermined shape by molding. There are two meth- 
ods of forming the moist powder into the tablets, one of 
which is a thrust-filling method in which the moist powder 
is forcibly pressed into a die having a certain shape, and 
the other of which is a die-punching method in which the 
moist powder is processed into a plate-like material by 
a rolling machine and a die of a certain shape is pressed 
against the material for punching. The molded tablets ex- 
hibit superior solubility and collapsibility when they are 
taken by a patient. However, it is difficult to deal with the 
moist powder during manufacturing the tablets. Particu- 
larly, when the moist powder is pushed out of the die, the 
moist powder tends to stick to the surface of an ejector 
pin or rod so that there occurs dispersion in weight of 
tablets to be products, the surface of the tablet becomes 
rough, or the tablet is liable to be worn or broken because 
its mechanical strength is insufficient. Thus, the molded 
tablets are disadvantageous in respect of efficiency of 
production, accuracy and quality. Therefore, the molded 
tablets have been hardly manufactured at present. 

Meanwhile, almost all the tablets now available in 
the market belong to the compressed tablets. An appa- 
ratus for manufacturing the compressed tablets molds 
dry granules at a relatively high pressure of 100 to sev- 
eral thousands kg/cm^. This machine is generally called 
a tablet machine. The tablet machine comprises an up- 
per rod, a lower rod and a mill. By applying force from 
the upper and lower rods to the granules supplied in the 
mill, the granules are pressurized and instantaneously 
formed into a tablet. A rotary-type tablet machine ordi- 
narily includes 10 to 100 sets of an upper rod, a lower 
rod and a mill which are attached to a turn table. By using 
the rotary-type tablet machine, it is possible to manufac- 
ture tablets of the same number as that of the sets of the 
upper and lower rods and the mill during one rotation of 
the turn table. There is a tablet machine having a maxi- 
mum tablet manufacturing capacity of 8,000 per one 
minute. The compressed tablets are appropriate for 
mass production, and superior to the molded tablets in 
respect of accuracy and quality. However, since the dry 
granules are compressed at the high pressure, the com- 
pressed tablets are inferior to the molded tablets as for 
the solubility and collapsibility. 

As mentioned above, although the compressed tab- 



lets are superior to the wet tablets in view of efficiency 
of production, the wet tablets having the excellent solu- 
bility and collapsibility are suitable for persons of ad- 
vanced age and infants to take, who are low in organic 

s and physiological function. Accordingly, by developing a 
method of effectively mass-producing tablets of high me- 
chanical strength, accuracy and quality which are easy 
for the persons of advanced age and infants to take, with- 
out deteriorating the aforesaid characteristics of the wet 

10 tablets, a remarkable merit can be realized in the field of 
medicines. 

SUMMARY OF THE INVENTION 

15 The present invention aims to solve the above-de- 
scribed problems of the prior art, and it is an object of the 
invention to provide a method and an apparatus for effi- 
ciently manufacturing tablets of moist powder which are 
high in accuracy and quality. 
20 To achieve the above object, according to the inven- 
tion, a predetermined amount of moist powder is filled 
and pressurized in receptacles which have been formed 
of plastic polymer film, and then the surface of the moist 
powder is leveled by removing the excessive powder, pri- 
25 or to finishing tablets. 

Accordingly, since the surface of the moist powder 
is leveled after it has been pressurized, it is easy to deal 
with the moist powder so that productivity is improved, a 
ratio ot void defect of a tablet is lowered, and dispersion 
30 of weight and size of the tablet is minimized. It is thus 
possible to manufacture tablets of high precision and 
quality, which tablets are high in mechanical strength and 
superior in solubility and collapsibility. 

35 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 isaschematic plan view showing a tablet man- 
ufacturing apparatus according to one embodiment 
of the invention; 

40 

Fig. 2 is a schematic front elevation of the tablet 
manufacturing apparatus; and 

Figs. 3A to 3J are schematic views showing steps 
45 of a tablet manufacturing method according to one 
embodiment of the invention. 

DESCRIPTION OF THE INVENTION 

50 One preferred embodiment of the present invention 
will now be described with reference to the drawings. Fig. 
1 is a schematic plan view showing a tablet manufactur- 
ing apparatus according to the embodiment of the inven- 
tion, and Fig. 2 is a schematic front elevation of the ap- 
55 paratus. 

Referring to Figs. 1 and 2, the tablet manufacturing 
apparatus comprises a long-sized bed 1 , a turn table 3 
and endless belt means 5 which are provided on the bed 
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1 . The turn table 3 is intermittently driven by an intermit- 
tent driving unit 2, and the endless belt means 5 is also 
intermittently driven by an additional intermittent driving 
unit 4. The endless belt means 5 is located under the 
turn table 3 in such a manner that a part of the turn table 
contacts with the endless belt means. The endless belt 
means 5 comprises an endless belt 8 extending around 
sprockets 6 and 7, and a number of dies 1 0 having mold 
cavities 9. The dies are connected to the endless belt 8, 
the dies being spaced from each other. The turn table 3 
includes four sets of four filling holes 11 which are ar- 
rayed in a radial direction of the turn table. The four sets 
of the filling holes 11 are provided on the turn table and 
spaced at an angle of 90 degrees with each other in such 
a manner that they circumferentially quarter the turn ta- 
ble 3. A set of four mold cavities 9 are formed in each 
die 1 0 of the endless belt means 5, the mold cavities hav- 
ing the same largeness as that of the filling holes 1 1 and 
spacedly provided in the die at the same inten/als as the 
filling holes. The turn table 3 and the endless belt means 
5 are synchronously intermittently driven in orderthatthe 
four-in-a-set filling holes 11 in the area where the turn 
table 3 contacts with the endless belt means 5, may co- 
axially lie above the four-in-a-set mold cavities 9. 

A hopper 12 containing moist powder is provided 
above the turn table 3 in opposition to the endless belt 
means 5. A hopper receiver 1 3 is provided belowthe turn 
table 3 on the same side as the hopper. The four-in-a-set 
filling holes 1 1 are adapted to locate below a supply port 
of the hopper 12. The lower opening ends of the filling 
holes 11 are closed by the hopper receiver 13. 

A reel 1 5 around which thermoplastic resin or plastic 
polymer film 14 is wound, is mounted on the upstream 
side of the endless belt means 5 at a level higher than 
an upper face of the endless belt means 5. The tablet 
manufacturing apparatus also comprises a heater 16, a 
receptacle forming device 18 including a punch 17, a fill- 
ing and pressurizing device 20 with a filling rod 1 9, a fin- 
ish-forming device 22 having a trimming rod 21 , a pow- 
der-adhesion preventing device 28, a dryer 29, a sealing 
unit 33, and a cutting device 35 equipped with a cutter 
34. These component parts are arranged in the above 
order from the upstream side to the downstream side of 
the tablet manufacturing process. The powder-adhesion 
preventing device 28 comprises a reel 24 around which 
a powder-intercepting film 23 is wound, for supplying the 
film, and a take-up reel 25 for taking up the film. These 
reels are provided on both sides of the finish-forming de- 
vice 22. The tablet manufacturing apparatus further com- 
prises a releasing agent coating device 26 for applying 
a releasing agent to the powder-intercepting film 23, and 
a tension device 27 for applying tensile force to the pow- 
der-intercepting film 23. 

An operation of the above-described embodiment 
will now be described with reference to Fig. 3. At first, as 
shown in Fig. 3A, the resin film 14 used for forming re- 
ceptacles is drawn out from the reel 1 5 so as to be heated 
and softened by the heater 16 at the upstream side of 



the endless belt means 5. Then, as shown in Fig. 3B, the 
punch 17 of the receptacle forming device 18 is lowered 
to push the resin film 14 into the mold cavities 9 of the 
die 10 of the endless belt means 5, so that receptacles 
s 36 can be obtained by pressing the resin or plastic pol- 
ymer film. Part of the resin film 1 4 is pressedly deformed 
by the punch and forms the receptacles 36 within the 
mold cavities of the die 10. As the receptacles 36 move 
together with the die 10, the resin film 1 4 is successively 
drawn out from the reel 1 5. 

Meanwhile, as illustrated in Fig. 3C, the moist pow- 
der P in the hopper 12 is supplied and filled in the filling 
holes 11 of the turn table 3. At this time, because the 
lower opening ends of the filling holes 11 are closed by 
the hopper receiver 1 3, the moist powder P is surely sup- 
plied in the filling holes 1 1 . The volume of the filling hole 
11 is predetermined to be larger than that of the recep- 
tacle 36 so that the moist powder P slightly remains in 
the filling hole 11 when the moist powder P is supplied 
from the filling hole 1 1 to be filled and pressurized in the 
receptacle 36 at the next step. After the moist powder P 
has been supplied in the filling holes 1 1 , the turn table 3 
intermittently rotates by 90 degrees and the filling holes 
11 are laid above the receptacles 36 formed in the mold 
cavities of the die 1 0 of the endless belt means 5. Then, 
as shown in Fig. 3D, the filling rod 19 of the filling and 
pressurizing device 20 is lowered to pressurizingly fill the 
moist powder P from the filling holes 11 into the recep- 
tacles 36. The pressure applied to the moist powder P 
at this time is ordinarily about 5 to 80 kg/m^ preferably 
about 5 to 60 kg/m^, and more preferably about 5 to 40 
kg/m2. Since a larger amount of moist powder P than the 
volume of the receptacle 36 is supplied in the filling hole 
11 , the moist powder P slightly remains in the filling hole 
11 after the step of pressurizingly filling the moist powder 
has been completed. As shown in Fig. 3E, by relatively 
moving the endless belt of the endless belt means 5 with 
respect to the stationary turn table 3, the moist powder 
P in the receptacle 36 is leveled by removing the exces- 
sive powder on an end face of the receptacle. 

Next, as illustrated in 3F, the trimming rod 21 of the 
finish-forming device 22 is lowered with respect to the 
moist powder P pressurizingly filled in the receptacle 36, 
to chamfer the surface of the moist powder P in the re- 
ceptacle 36. At this time, the powder-intercepting film 23 
is located between the trimming rod 21 and the recepta- 
cle 36 in order to prevent the moist powder P from stick- 
ing to the trimming rod 21 . This powder-intercepting film 
23 is applied with tensile force by the tension device 27 
so that the film can be immediately released from the 
moist powder P. The film 23 is arranged to be succes- 
sively withdrawn by the take-up reel 25 in order not to 
use the once-used surface of the film again. Further, the 
powder-intercepting film 23 may be previously coated 
with a releasing agent by the releasing agent coating de- 
vice 26 on a surface of the film which contacts with the 
moist powder P, for the purpose of further improving the 
anti-adhesion ability of the film. The coating of the re- 
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leasing agent on the surface of the fi Inn 23 is unnecessary 
when the film 23 is made of a material having excellent 
anti -adhesion property, such as polytetrafluoroethylene. 
Incidentally, the chamfering is performed to round off the 
corners of the tablet, for making it easy for a person to 
swallow the tablet. In this specification, the term "cham- 
fering" means not only processing of the surface of the 
tablet into a planar surface but also processing of it into 
a spherical surface. At the time of chamfering, a split line 
or product mark may be stamped on the surface of the 
tablet. 

It is required to use a releasing agent harmless to a 
human body when the releasing agent is applied on the 
powder-intercepting film 23, because the releasing 
agent sticks to the moist powder P to be manufactured 
into a tablet. As such releasing agent, there are, for ex- 
ample, stearic acid, calcium stearate, magnesium stea- 
rate, talc, cellulose saccharides, starch or the like such 
as corn starch, silicic anhydride, and a substance used 
as a smoothening agent for medicine such as silicone 
oil. However the releasing agent is not necessarily re- 
stricted to the above-described substances. In particular, 
it is desirable to use stearic acid, calcium stearate, mag- 
nesium stearate, and starch or the like such as corn 
starch and potato starch. Needless to say, it is possible 
to mix these substances before use. 

After chamfering the surface of the moist powder P 
in the receptacles 36, the receptacles 36 depart from the 
die 10 at a location where a direction of running of the 
endless belt turns, while the receptacles 36 move on a 
carrier tray 37. As shown in Fig. 3G, the receptacles 36 
are treated by the drier 29. Then, as shown in Fig. 3H, 
upper portions of the receptacles 36 are closed by a seal 
tape 30 drawn out from the reel 31 of the sealing unit 33 
and the seal tape 30 is bonded to the upper portions of 
the receptacles 36 by a stamper 32, thus hermetically 
sealing the interiors of the receptacles. Thereafter, as il- 
lustrated in Fig. 31, the receptacles 36 are cut one by one 
or by several pieces by the cutter 34 of the cutting device 
35. In this way tablet products as shown in Fig. 3J are 
finished. 

The moist powder P to be used is mixture powder 
consisting of about 0.0004 to 80 weight % of medical ef- 
fective ingredients, about 10 to 80 weight % of at least 
one or more kinds of an excipient, a collapse agent, a 
binder, an acidity agent, a foaming agent, a perfume, a 
smoothing agent, a colorant, and an additive agent such 
as a sweetening agent, and about 1 to 25 weight % of, 
preferably about 6 to 20 weight % of a wetting agent. As 
the wetting agent, there can be used a solvent such as 
water, ethanol, propanol, isopropanol or the like which is 
approved from the viewpoint of medicine manufacture. 
Alternatively, a mixture of these solvents or an organic 
solvent such as hexane which is insoluble with respect 
to water can be used. 

According to the above-described embodiment, the 
moist powder P supplied in the filling holes 1 1 of the turn 
table 3, is pressurizingly filled in the receptacles 36 by 



the filling rod 19, which receptacles have been formed 
of the resin film in the mold cavities of the die 10 of the 
endless belt means 5. Then, the endless belt 8 of the 
endless belt means 5 is relatively moved with respect to 
s the turn table 3 so as to level the surface of the moist 
powder P in the receptacles 36 by removing the exces- 
sive powder, thus forming it into tablets. Further, the sur- 
face of the moist powder P is chamfered by the fin- 
ish-forming device 22 and the mass of the moist powder 
10 is treated by the drier 29. Thereafter the upper portions 
of the receptacles 36 are sealed by the sealing device 
33 and the receptacles 36 are cut by a predetermined 
number by means of the cutting device 35. Therefore, it 
is possible to continuously mass-produce tablets her- 
15 metically contained in the receptacles 36. 

As mentioned above, according to the invention, af- 
ter pressurizingly filling a predetermined amount of moist 
powder in the receptacles formed of resin film, the sur- 
face of the moist powder is leveled by removing the ex- 
20 cessive powder, thus manufacturing tablets. According- 
ly, it is easy to deal with the moist powder so that the 
productivity is improved, a ratio of void defect of a tablet 
is lowered, and dispersion of weight and size of the tab- 
lets are minimized. Thus, it is possible to manufacture 
25 tablets of high precision and quality which are high in me- 
chanical strength and superior in solubility and collapsi- 
bility. 

Further, according to one embodiment of the inven- 
tion, there can be obtained the tablet manufacturing ap- 
30 paratus comprising the turn table and the endless belt 
means, a part of which turn table contacts with the end- 
less belt means. The turn table and the endless belt 
means relatively move with respect to each other A 
number of dies are connected to the endless belt means 
35 and spaced from the adjacent dies. The receptacles are 
continuously formed of resin or plastic polymerfilm in the 
mold cavities of the dies of the endless belt means. The 
moist powder supplied in the filling holes of the tum table 
is filled and pressurized in the receptacles of the die by 
40 means of the filling rod in the region where the turn table 
is laid above the endless belt means. The surface of this 
pressurizingly-filled moist powder is leveled by removing 
the excessive amount when the endless belt of the end- 
less belt means is relatively moved with respect to the 
45 turn table, thus forming a tablet. Therefore, according to 
the invention, it is possible to realize a tablet manufac- 
turing apparatus which is appropriate for mass-produc- 
tion and which is of high producing efficiency. 
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Claims 

1. A tablet manufacturing method comprising the steps 
of: 

55 forming receptacles by pressing plastic poly- 

mer film; 

filling a predetermined amount of moist pow- 
der in said receptacles under a pressurized condi- 
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tion; and 

leveling the surface of said pressurizingly filled 
moist powder by rennoving the excessive powder. 

2. A tablet manufacturing method according to claim 1 , s 
further comprising the step of chamfering the sur- 
face of the moist powder within the receptacle for 
rounding off the corners of the mass of the moist 
powder. 

10 

3. A tablet manufacturing method according to claim 2, 
further comprising the step of coating a releasing 
agent on the surface of the moist powder to be 
chamfered before it is chamfered. 

15 

4. A tablet manufacturing method according to claim 2, 
further comprising the step of coating a releasing 
agent on an end face of a trimming rod for chamfer- 
ing before the surface of the moist powder is cham- 
fered. 20 

5. A tablet manufacturing method according to any of 
claims 1 to 4, further comprising the step of drying 
the moist powder in the receptacles. 

25 

6. A tablet manufacturing method according to claim 5, 
further comprising the step of protecting the surface 
of the moist powder in the receptacles with a seal 
cover, thereby hermetically closing the receptacles. 

30 

7. A tablet manufacturing method according to claim 6, 
wherein the pressure upon pressurizingly filling the 
moist powder is substantially 5 to 80 kg/cm^. 

8. A tablet manufacturing apparatus comprising: 35 

conveyer means to which a plurality of dies for 
forming receptacles are connected; 

means for forming the receptacles in said dies 
by pressing plastic polymer film; 

means for pressurizingly filling a predeter- 40 
mined amount of moist powder in the receptacles 
formed in said dies; and 

means for leveling the surface of said pressu- 
rizingly filled moist powder by removing the exces- 
sive powder. 45 

9. A tablet manufacturing apparatus according to claim 

8, further comprising means for chamfering the sur- 
face of the moist powder within the receptacle for 
rounding off the corners of the mass of the moist 50 
powder. 

10. A tablet manufacturing apparatus according to claim 

9, further comprising means for coating a releasing 
agent on the surface of the moist powder to be 55 
chamfered before it is chamfered. 

11. A tablet manufacturing apparatus according to claim 



9, further comprising means for coating a releasing 
agent on an end face of a trimming rod for chamfer- 
ing before the surface of the moist powder is cham- 
fered. 

12. A tablet manufacturing apparatus according to any 
of claims 8 to 11 , furthercomprising means for drying 
the moist powder in the receptacles. 

13. A tablet manufacturing apparatus according to claim 

1 2, further comprising means for protecting the sur- 
face of the moist powder in the receptacles with a 
seal cover, thereby hermetically closing the recep- 
tacles. 

14. A tablet manufacturing apparatus comprising: 

a hopper containing moist powder therein; 

a turn table including a plurality of sets of filling 
holes into which the moist powder is successively 
supplied from said hopper, said sets of filling holes 
being provided on the turn table and circumferen- 
tially spaced at intervals; 

endless belt means including a plurality of 
receptacle forming dies with mold cavities which are 
connected thereto and spaced from the adjacent 
ones in the longitudinal direction of the endless belt 
means, over which endless belt means a part of said 
turn table is laid, the mold cavities being coaxially 
laid below said filling holes in the area where the part 
of the turn table is laid over the endless belt means; 

receptacle forming means for forming recep- 
tacles by pressing plastic polymer film in the mold 
cavities of said receptacle forming dies; 

filling and pressurizing means for filling and 
pressurizing the moist powder from said filling holes 
in the receptacles formed in the mold cavities of said 
dies by means of a filling pin in the area where the 
part of the turn table is laid over the endless belt 
means; 

finish-forming means for chamfering the sur- 
face of the moist powder pressurizingly filled in said 
receptacles to thereby round off the corners of the 
mass of the moist powder by means of a trimming 
rod; 

adhesion-preventing means for preventing the 
moist powder from sticking to the trimming rod at the 
time of said chamfering; 

sealing means for protecting said receptacles 
with a seal cover to hermetically close the recepta- 
cles containing the moist powder therein; 

cutting means for cutting said receptacles by 
a predetermined number; and 

intermittent drive means for intermittently syn- 
chronously driving said turn table and said endless 
belt means. 
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